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(54) CnOCOB BOCCTAHOBHEUMH rEPMETMWOCTM OBCAAUHX EOJIOHH 

(57) Abstract: 

HaotSpercBHe tynaooBToi k ofijiacni pojaarao-KSQixHiqnBHbDe pai6orr r aanpaBncsD na nosbmieaBe 
a^^esTHEHOCTB. CyTb K3o6pCTesBH: cnoco6 3axjiio<iacTCH d XKpCKpbnvH aooiii BCx^cpumPiHocTii oGcajjpoA 
KonoHBfai a aa yii m nnacriiipac B3 ne^iMBpyeidoii Tpsy^. BarorouriciuioA bo -rcpiffiiinacTiPiBor^ 
uimpBana. nanpiawep noimsnineHa. a Bo6btTO«iBoe naaneHBc coc^ajor 3a cnrr pacmnpeHMn 
caKM^aaarpeBaxKqaxiot h rflv^yn f f mM Juw iygwn M a rrc pi i a na. Haupmicp. CHTB - cmoch BSBocrxoBoft 
r«^xBbix M GypoBboc palkrr. acmipfaiM sananHRarr Tpyfiy B3 TcpMonnacraHBoro MarcpHana ncp^ 
nqjcspbiTseM 3oebi BerqpMCTHiiBcxmi o6canBoft xonQHBbi. 2 3 ji. ^nbi. 1 rafin. 
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Description (OincaHMe ■3o6peTCHMl : 

K3o6peTeBMe <HTOarrc« k o6nacni jxMOwrai^wnfnvaomsuDL pa6oT (PMP). a hmchbo k cDDoo6aM 
BoocraiioB7i«Hm repftimniBocTM o6caAHW KonoHH. 

itoBecTCH cnoco6 BMxrraHOBnanifi repuenwBOCTM o6caffabtx kcuiohh. BuiJO«ajomH« cnycK KonoHHbi 
HacocBO-KounpeooopHbix Tpy6 (HKT) bhkc MHTcpeana HapyincHHH odc^HHott KonoHHW. aasaOTBaHHc 
TaimonHpyiomicro pacroopa b HKT npH oritpbrroM 3aTpy6HOM npacrpamTBC. nofXbeu HKT Bbinrc 
pac*K?reora ypoBo« raunoHiipyiomcro paereopa b cKBSjamc. opoMaamiBaHHe xaunoHiipyiomero pacreopa 
3a o6c^HHyio KonoKBy npn oaKptrrou oarpyCuoM npocTpaacTBc 

HenocraTKH aHanora aaxjnonawroi b -row, wro, Bi>-nqpBWX. npoflaHca TaMiKwaiipy»mpro pacxBopa b 
oaxonoBBoe npocrpaHcreo Boauoma tcjiko noA bwookhm H36brroi!HhiM AaBnemicM. im» Bc6e3anacHD ahh 
^€Jlocr^HOCTH ocTam««fl lacro o6c3WHott KonaHaw. Bo-oropbix iia-aa yeiwonHoc™ Taunoimi^iivix 
uaTcpHanoB pc^brraTHBBDCTb onq>ai:Qift hc npeebimarr 5<W6. 

HaH6Qiiee 6nii3KaM k woo6pmaMao no TcxHinrecKatt cympoOT Hanwcrca cnoco6 yc raHOHo i nnacTMpH b 
mrmDaixe H atpcuem m utiTH o6ciWBoii »om>HBbi nyro* nq)apHTHR 3obm HercpMrrH™OT amyrpB 
nnacrupeu k3 MrraJunnocKofl Tpytfu c nocn w»mpM ee pacmBpcHBcu 3a cqct oK^aaHH H36brro«iBnPO 
AaBncEHH |2|. 

H««ccTaita E3Becraaro cixoco6a aaKOTwacrca b tom. vro imacnjpb BhrnoiiBeH B3 Mcrawia. a aro hb 
DD3B0ii«T uarrcpmn nnacTwpH oaAawnMan. d cmn^ kixh Tpemw b o6c^nBoft KcaroHHC 

3afivaL oaKJDOTaercii b noBfaoneBBB s^THBHocni peuonrao-iDonHaBOHHbix pafior npH OAHoepeMeaBOM 
[ TpyA^riaTpaT. 



nocTaBneKBaH 34Aatia AOcraracTCfl tcm. to b cnoaXSc BKJiio^a»mcw ncpcxpbiTHc 3ohm HcrcpMCTOTHocTsi 
o6caimbix mjiobh BBByrpE rniacrrbipcM. BboioJiHeHHMM b awe A«lK>pMHpycMoS Tpy6w, pacnmpcmic 
iDiacTupfl no Bceft Aniw nyreu coaAamwi H36biTOTOoro flaaneHHR, 8 Kauecroe fi,e^uapytuo& TpyCw 
HcnoHKiyityp TpyCy H3 -repMonnaciwiHono naTcpBajia. a M36wTO«fflOC AaBneHHC co3AaBT 3a c««rr 
pacmBpeHHH cauopaaorpeBaioii^erocR m pacurapHiomcrocH uarcpaana. KoropbOJ 3anQnHHiorr Tpy6y H3 
TcpiioimairnPiHaro uarcpBana ncp«w ncpaspbiTiieM oohw hctcpmcthwboctii o6caflpoH KonoHHH. B KanocTBCs 
'repiiOimacTraoro Maxepaana ncnojiBayioT namtsnoieo, a a Ka^iecTBc cawopaaorpcBaiomero^ h 
cawopacraHpHiomcxxKH Marcpiaana HcnonwyityT CMTB - ci£cct> H3BeerKOByio ppn ropmox b 6ypoBMX pafior. 

CMTB npHWcHHKrr. rjiaBHbiw o<^m. npa pa3pyiiKaim npotiBbix >q)ynKHX MarqawiOB (qtanhHbic nopoAbrt. 
6cTt«KMX H Kcne3o6crP(iHHbix H3A«JIH*. KaMCHHWx BUiaAt*. WW AoCma npzpiwporo KaMHH. Ob 
npcwrr«a««rr coCofl nopooKOoCpaaaw* wropiowdl h BeaapbiBoanacauft MarqiBan. ^ BpAofl 

^io^ pca«^ (pH 12). np. cueamBaHm DopamEa CHTB c Bereft o6pa^rrcn cycneaaiw (pago.ia»» 
cuecb). KcmipaH, 6y«y™ aararra b nmyp. cwenaHHM* b o6«iiTe, niwne««aP»' P«3pyn»«». c rcvaau 
BpeMCHH cxBBTbraanoi. TBepncerr, oabobpcmchbo yacnKviBaiicb b o6i,cmc YBcnmHBC o6i>«Ma - cncAcroac 
nmparaqmi xounoHOTPOB, BKopfnnfa B cocraB CKTB. npHBOA^rr k pasBwrmo b nnwc nwpa^M'POHHo^ 
Aaanemra (6Qnee 40 MHa). IToa AeflCTBHo* rB^parraimoHBoro AannOTa b Tcne oeSMtxa pasaiBaiOTCfl 
BanpnacBBn. nprncyvnipK k ero paspymcBmo |3]. 

Bcmi cycneB3»o CMTB aararrb b Tpy6y ira TcpMOiiTiacniHHoro Maxcpiiajia. tx) «rrb kd MaxcpHana. 
pasuRTnajomierocfi iki» BarpeBaHHH, aarepMCTHaHpoaaTb KOBiibi. to »*epe3 1^ q HaMBrrcH pcaxi^aH c 
BbtAcnooRU Tcnna b pacmnpcsmffaj CMTB. Teroia bw^cjihctcw ^omro^o, vroCbi paaorprrb 'rpy6y mo UO - 
120*^ a »ro ume TeMneparypbi. npa iwyropoft. sanpHM^, DomtyiHTieH pasuffr^omfi h iq>0HBn*KT 
om^KHHyD TCKywTb. TpytSa yBtnOTHBaercH AM^-erpe 6c3 paspyraeaBsi, h b cnyiiac ce 
uptyv^Ptmnuiora cny«a a cK»ajHmy b aoHy HcrcpMcnwHocra o6cwa* kwiohhm c hotopom 

OKontaKBA peaxiVDi ■ HopMamnamiH Tomqwi'iypbi aarBcpACBarr h o6cciic™acT H^cjrayio H3ommH» 
noBpexAesHtt b o6ciffacift KonoHHe. 

npHMcp pcanH3anwB. npOTH«o™i. 'rro aa rny^HBe 400 m «rcnnyaTauaoHHaa BonoHHaflHaMcrpoM 146 uu 
c TOJim^oii crmaxoi 8 loc mieeT Tpemno/ irapHWrfl 2 mu « Aranao* * »«. 

Bepyr nonsmmeso^ rpyUy aiihho* 4 m c uapyxmju ABa^erpoM aa 2 im i«Hbiiie ^rrpcHHero 
AMaMcrpa ofawBoft KonaHBfai b HBrcpoanc HertpMcnmocni (t.c. 128 mm) h Tonm aHoft ctchok 6 - 8 mm. 
3arnyniMyr HiOKBidl wwcu ipye, r<rroBHT cycireB3Hio CHTB. 'icro 6cpyT 100 kt nopomaa h 30 ji 
TexHBUccKOfl BOj^. CycncH3ino aanifflaioT b nanBaroneBOByiD xpyCy. repMeiTOnpyioT BepxHKfl KOHCHTpyC h 
aa KonoBHC HKT htm rpocsnte ipylSy cnyciMioT b 30Hy HercpMrnmHOcmi o6c^APoft aonomibi. 

Mcpc3 1 5 M HauMHacTca pcaiajMH » iipohcxdaht paoorpcs h paDAyBatoic nomiaTrancaoDoil Tpy6u ennorb 
Ann conpHKocHOBcmia co crcHitaMH o6caAHoft KOjnoHHbi. Bwicc Toro. nocaanbsy Ma-n^wan Tpy6bi 
paaMmxieH. oh npoKHKaeT h b Tpen^iHy. TaKMM o6pa:v>M AononHHTOibHo ec repMcnoiipyfrr. 
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riocnc oxoHuaaHH pcasufm, Koropan nporcKacT • ],0 r« cxBaxBHy ocraBmnor d noKoe Ha 4 - 5 ii fjjiH 
BoocrauoBncuMH TCMncparypbi h aarBcpflCBamiH nonroTsincsoDOft Tpy6w, 3aTCM Konomiy HKT aim 

TpOClXK. Ha KOTOpbOC HTlftCTfalpb 6bUI d^^CH B CXBAJKHBy, nry^HHWaiOT HA HOBepXBDCTU B cxBazcn^ 

cnytxajOT KGJiOHHy 6ypHnbHbOC Tpy6 c uanoradapHTHwu Typ6o6ypot£« flonorou ishh i^pc30ft h pasdypHBaDT 
rq^MCTKanpyiomnc yonw n cqnepKHMoe nonHanoicBOBOtt TpytSbi. KonoHHy 6ypHJii:abix Tpy6 no^HHMaiOT. 
npoir38o;^RT oapeocoBsy oSca^pioA KonoHHbi oornacso ^cftcTByJonpaw imcTpyKqpUM. 

npcHw ym jPCTPa npennar^MCMPo cnooo6a ocKOBbisaiDTCR Ha tow, «ito xzoDpex/^CHHe b o6caf7fQfl kcjiobrc 
naonKpyercsi (Sonee Hs^exHo 3a coer npoHHXROBeanfl ifarepnanca unacrbipsi d cbbssx mra ipenoniy. K Touy 
mc xuiBCTbrpb B3 cmfWiMn ecKoro uarrepiiana fffxjrroBCwee. rax kbk rc iiq|i[Bcp»cH Koppooiai. 

VkrTxymkiEB KB^opiiaiQDi: BneuKCBiiH B.A.t VuertaeB B.r. CzipaBo«sfliK Macrcpa no KanirranbBOHy 
peuoTiy CKBaxHB. M. H^a. 1985. c.163. 

2. AfiTopcKoe ca^tcTcmiCTBO N 1601330, COCP. Kn. £ 21 B 29/10, 1990 - nporornn. 

3. HBcrpyxxQiH do DpnucBeHiDO cuecH B3BecTKOBoft roptfbix a ftypoeux pa6oT (CHTB). Vt3j\, AO 
'CTpoiMaTq>Hajibr, 7 c. 
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Claims lOopuyjia H3o6peTeHKHl: 

1. Cuoood BOCcraBoanaiBH rcpMCTaMUocTM o6caffBMX koiiohb* BBJtia^taKnjpA nepcxptimxc 3oixbi 
Bertputrmaocm BsayrpK imacrrbipeM. BbaxQjmieHHbad b b^rc f^t^opuBpyeuoiA Tpy6bi. u pacnzHpcHHc 
nnACTUpsi no bccA jjftMOt nyrm otKV^aHKn Kstifairowon) ^^aancsBH* oTJnraaKMiqiftcH tcm, ^rro b Ka^Mcree 
;;6|QpMBpycM0ft Tpy6bt Bccomoynr Tpy6y ks TCpMoruiacnwHoro uaTcpuajia. a H36bnwHoc ^^aancsjic 
ooanajoT 3a ewer pacnmpesHH caMopaucn ye ua iomaerocB h cawopacarapmcHUfrocw warepHajia. KorropuM 
sanotfiHfiioT Tpy6y b3 TepuoanacTHtmoro UATepMflJia nepcA nepespbrmckc aoBU KerepueTWUHOcnf oCSc^nBOfi 

KOnORHbl. 

2. Cnoc<»6 no n.l, orjnraaioixQiflCH tcu, vto b KauecTBC TcpuonnacnviBon) MaTq>HajiB B e non toypT 
nojoDiwieu* 

3. CnoeoC no raiJ m 2, orjmnaKmTdtefi Ten. uto b Kauecrse cauopaaorpeBaioii^erocH a 
f^awn par^TTiifpgwwTyfY^ wan^epaawa 9rraam^ytaT CMTB QlttCb IPBeCTKOBVP lUIH POPHbDC g CypOBblX pa6or . 
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Drawingfs) [qepreu): 

XapaKrepMCTHKa CMfG 



XapaicrepMCTHKa 


SnaweHHe 


1. BoACH:MeceBoe oTHOuueHiie cycneH3MM 


0.3 


2. PacxoA nopoujKa Ha 1 o6i>eMa, t 


1.8 


3. PacreicaeMOCTb no KOHycy AsHMM, cm 


20.0 


4. ri/ioTHocTb cycneH3MW. r/cM 


1.8 


5. BpeMfl HdMana peaKUHM rMApaTauMM npM 




TeMnepatype 20-25''C, mmh 


OKono 90 


6. TeMneparypa caMopaaorpeBaHMR. °C 


6onee 100 


7. Cqen;ieHMe KauHfl c Tpy6o«, MHa 


5.0 


8. ConpoTHBneHHe KaMHfi ({^MnbTpauMM boau, MRa 


6o/iee 60.0 


9. flasneHMe npM paciUMpeHMM. MFIa 


AO 45.0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's . 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 Vi hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 1 46 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string, h addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from Vi to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface, A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remoniu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimatenialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1 , which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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